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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To form a buried interconnection which is 
dense and whose reliability is high by a method wherein 
a heating treatment is executed in such a way that a 
groove or a contact hole is filled by the reflow of a 
conductive film, the conductive film in parts other than 
an electrode-interconnection formation region is then 
polished and removed and an electrode is formed. 
CONSTITUTION: When an electrode interconnection is 
formed on a semiconductor substrate, a conductive film 
8 which is composed mainly of Cu, Ag or the like is 
formed on a semiconductor substrate face 9 in which a 
groove 6 and a contact hole are formed in advance in a 
region in which the electrode interconnection is to be 
formed, a heat treatment is executed while an oxidizing 
gas is being supplied, and the groove 6 and the contact 
hole are filled by the reflow of the conductive film 8. 
Then, the conductive film 8 other than that is polished 
and removed, and the electrode interconnection is 
formed. In addition, in a heating treatment, a reducing 
gas is supplied in addition to an oxidizing gas, and the conductive film 8 is made to flow or 
reflow by using a local oxidation- reduction reaction so as to be buried. 
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7f5t£ $ ft/c*ig#*«±fc:cu, Affte <fc tfAu©4>& < £ €> 

< t h w.W&ijx c & #s tut ajgnj^ ij ^ 
««£W©3Wt«* wflra: J; o Bit, r ^©se^^fiS 

i*>ti-rn^^3n/c*^sffi±(c cu, Aqfcj: 
BMt^w»«it*w-rs«j«*»e.ftsfli— <d** 20 

fiXcO^-ttlraU 30 
««lB«*»JsR^^#«ijMjW©*Wi*W*«:«fc 0 6£ 

r fieie^^^-r set <t -r 

i 
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MfBm*JcfcO*n>^>7 h*--j|,<D*J>tt< t hi,*-? titirtfi 
SI 0 ©2»*«3&5 r TOSBiUfc <fc OV $ /c « n > 

mt&ii x*m&\stj:&h . cu, ^&VNj0yj>tsi<± 

^< £&i>?ftfr*mwL$fttcimtmm±sc^ cu, 

iWB«*JB«Ofc*»fl«S*ftI«ft'rSiifcCc, cu, 
Aflte<fcO f Au(Df!>3tC< <i 1 «&UIB3lte<fctf/*jrctt:3 
>^?^ h^-;H^CC^a65-t±r v Cu, AqfoJrD^AuCD^^ 



fc j: cwKctt#x£«i&-r * c t zmmt -r ssurjs 1 

[000 1 ] 

tt, fiWtt©wc^«ffiia»*«ityfcsi*»#«BfcL< 20 

[0 002] 

[ooo3] *.fc, c©a<o**f*^acc*5tir«, » 

[0004] — SiriBflnBSffiOSMHbCCU. ^CDJJO 
X3M3<hOT. — fljtfflK: RIE(Reactive Ion Etching^ 

^7 7 -f (c*5^S3t©JRS*Ccj:5«*(D«^Pnlffl. RIE 
CC 6 #t ttJ^*>*i WO#«EtC^H-T & fltJX (O^h-tt 
fti'CDWHAs**. ^LT, Cft6<DR5!H<CcJ:oT\ B5 

[0005] cuia»©J8^(c*ji^rtt. fc<t;i« 50 
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<£<Z«K*EE*±t:f <fc 5 4T£<t . *{fcJKj£. 7 »fbRl£ 
[0006]$e>CC, -Y*>^ y >^<££1&EI(ftjjnX 

(Dif«#{c <fc or*ffiia»ia©5s»**(;sc»ft ifon 

[000 7] fr8B*a»fl««©«JBXSr ©lawspi* 

l/00&& 0 T&*>-£, CMP(Ch epical Mechanical PDli 

shing)««(D«a«:J:»). «»i&*E»£C>3»r> Bf 

(BP3M) *R», C (DlUH^MEiRCr^d^ 
[0008]^^, H«IBat#W&4©»nX«:ifiLfcffi 

[0 00 9] C(D4#, fiBttSP*S^«TH«ffii<0« 

; !P»«>L<tt|BIB»JSSi»K:. ^JI*a«>iitfC4tc<fco 
[0 0 10] fcte, E«i#B*y7a-S^ m^^: 

EMMmcDm-s. isnm<D7*-si>#tfs\ ( 
[001 1 ] c^-rnoii^^. »<fctt*fx*s 

#Sff*>ftT<r»&. 

[0012] ccr, mrfay^o-^atc^/cor, 

[0013111 (c«, 025 ( A ) fcSXWCC^-J-J: 9 



5 

mm&, iio^x 1.5- 2 .oisoimmicj&mz n 

^3a*^£U 025 (B) 6c«KWte7S"r<fc5K: 4 HUfB 
» 1 ft«:£?L4 *sjg«c •Mlt'J7 n-*ffl#-r*. 

[00 14] C0jA3&CCSK'r&&. mBEMfflftH 

v * fc L < tt JESaK»& 4'®«iKIfrlHlt 10 

[0015] »2cc« % 026 (a) tcm&tmcm-? £ *> 

tc£?L4 jJ^C^ BB3&<Dfit$iltt(5T & 1/ < ttNtiK*sft 
«rtf ^Ci«C<t->r. 026 (A) K:«5£fcjK:5Vr<fc5 

cc. *fflft*^aiBcceH'rs«fflffi:«rT?, -urn 30 

WLxsj&tmnirz. o^o, 026(B) cc«awcc 
(ox*? z-emmzuzt. is^«;7o-Mi 40 

£tf 5«r«:, ^^-^2aiHrii»«l<DaBtt*s«*u, at 

[00161027(A), 27 (B) :fc<fct>'27 (C) tt«e 
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[0017] CCC, SiSfi«AMR0a#6^9$y 
> Office J: r>r«EIR*tf^/cJfi^ 027(A) tc^Td: 

%L+<DM 1 rtSB^<DAI»*J6tf e>n, 027 (B) Cc^T 
©IS*. »I^I"r*BHP»Dfl(JS*6>. *ti*ti«jfeWCC 

*»i/c*$ift^r, 027 (o tcTjk-rjzoicmi * 

[0018] ±IB(D<i: S«c. »»<DttH^rj««*ff 

SB»3WDKWcj:or. ?tirtOiiSKilccJ;b-<rx^ 

J:^tgWn^D, X^-X2aJbfc£j»lrt^©*1R 
£JS S to *> t c > 5 RHBW * * . 

[0019] $ Buffi CMPKJB4ffllifca«>ii*iB 

©«3e*sft $ ti ^ C <b ^ KS Jh-T -5 si® tt*s ^> 0 , Su IBSL 
SS**BEf±^SA:s?)Cc, JS*f^cDffil^ TiNH^JSWBfF 
±J9i i U r % ISEIiftlWcftK otM^ti^ 
Sfc, TiNH«. cu©<t5«:iB«ft(cffi«bSC»iBBIffl 

K: J: o r s, ^ > 5 C <b WHJir* 

[002 0] — HUiaS«>ii*i2lS*5SCC<fcSi3i»<D 

f**jflKCc#y 5r^>y*r«c»*-r tin^J: 

xs»<D»jn«c c!fjs*-r *. 

[0 02 1 ] C<D<fc^ttB9acc»C/r, TiN^i:0 4>J5 

H*#fi< % #y 3rs/>yattfcii^ c(^7-#» jg 
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it. ceo cmoimmt. /ci^i«77X7ttiri 

[0 02 2] 10 

rasa***, /ciid cu^fMiLtiSEs^M 

£ 0 i/fru 3isBr«+»&^'«y+-3&s#SEU&c^ 20 

s>, is»wcc^«o y^p-aR^wjw**"?. 

&y7Ci-JBBS[«rI|«W#tt^tt««:*«. «0c, iiS 

/c4^.t*iSJES4>r 750°C. 10»«±CDj»Jftffi^ 
[0 02 3] C(D)dm.<D— -OtLX, jr&?.<z>jS 

^JiJWCcit^— «iifi.< (g.< , £Sttfc 0 < KKE&tt 4 

[0 0 2 4] *fc % ffi<D«fiffiaH©»fiS*ffiiUr. il 
1R CVD (Chemical Vapor Deposition)^ &?#it#>jA^ 

[0 0 2 5 ] *»W«±K*t»K:»»Ora3tlA:«>6D 

[0026] *fc, ^^ascBiR»ism«d»- 

fi«tSC<!:4gfi5it-5 0 50 
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[0 02 7] S *%n»«affii^j£1K4E«J^ 
[0 02 8] 

^ft&Z&WiLtcmWtbmfaklc. cu, A&£&Au0yj> 

Biibtt^xsflM&i/a^eswBaiwi^y 7P-u k 

ill© 'J 7 n - &c J: -0 r 851 BStfc <fc t>V £ fc« n > £ 

timmmz'n s^s* it^. 
[0029] *s?8cc«s» 1 (o^mi^msom 

[0030] ^ p>t<c£tc. *$mtc%z>m 1 <D$mitto 
»jE<fc0/jN3i^c4fc — ooy*mx&*> a $e>cc v tufa 

©BWbtttf^O^EEtt* 1 x 10- 7 #>6 5 x 10- 5 TorKDf5 

»l©^NWI«iK(D«Jl*j£«:*5i^«, MfBcDCu, Aq 

[0 03 1] C<Dfg. L< tt»— CDa»«IR«*3»» 

*/c»*HB*SBjiB^ y ^-BcDBt^bJSJCBtcte^s^ 
^cDgfix^^--^bJI©^ffi<fcO ^ft^^K 

^ v Nd, Ti, Nb. La, Sm, Re, V , Ru v Rh. Qs, Ir, Pt 

<tc. No\ La. Sni^:, KfbJSlSCC.^&^^OgAx 
*^¥-^b«<D»»ffl[*s, tLXttMMlcm 

ffl^nrc^TiN cD^{bJSJCD«:*5^^^^^cDaSx^ 
;u^-^bSco^*fffi<t 0 < , ^* y ©Kfb* 

[0 03 2] **WCC«S»2 ©*3»««B<Z)«JS*S 
±^>6— *j£*tf=t#L. «0BB«*K**y^P-Lr 
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[oo34] *§zw<<c&&m4<D¥mi*mm(Dmm-%m 

[0 03 5] ^/c*^HJCC^-5m4<D*#ft^g<DS{ig 

^ffi « , mr iso Jn^^axncc *$ t, > r m btt # * <t o* 
t f 5 c <b * t r s o 

[003 6] <* *«M6C«4» 5 (D^Vf^jKKO 40 

SiS*S6tt. tt«»Hl«:J:*J5B«XSCc*ii»r % Mfttfe 
J: CWScte*/* * C i cc J: 0 6 

[0 0 3 7] S/c, *)WK:ff£I50¥«(W«)S 

< * 4 j: ^ «c . *fcflanxga*«*a«*a«* 
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[0 03 8] 2 6Ct£/c. **W«:«S»5©*29»ig 
5 x 10- 5 TorKD^fflrtr^>4C<t^8ti"r^o *2S 

[0 03 9] C CDBL W£ U < «»— <03l««#. 
f&TZWgl*. l»EBf{ttt^«:j:SBMfcSjc6«:*JW* 

[0040] ^vmiiCwm<om—<o^mt ur«. n , 

V,Cr,Nrt pNb.Mo.Ru.Rh.Pd.Sb.La.W.Re.Qs.Ir.PCTI f Pb, B 
i,Nd,Sm,Er CDg¥<Z)^^6il^n/c^>^ < t 1 

tf&ft, W«C, La,Nd teJ:VSm©»^e>aK*ifc4>tt< 
[0 04 1 ] #»nccffi&«60^f^S<^K&^£ 

6, I^^NWta««rjWfcrSiifc^ Cu. A(jteJ:tf 
h*-;l/rtCcSStt3-t*r, cu, A£fte<fc^Au<DiJ>3Q:< ife 

[0042] a*, c cr©WR*d«r u 

[0 043] $ &*c##HijK:ffi£3l6 ©*^MS©S 

mmmz mm? z> c t cc <t o mk-^r ?> n ^ „ 

[0044] *«MCC«*»7 ©^^B©W83Srffi 



(7) 



1 6 23 3 



U 

{ btt #x & J: a'S7ctt ©iS-£#H m> v' =7 X v ^ r 

[0 04 5] J^T^BJ^S^fCiJiBJ-rS. 
[0046] BUlS*^BJ«m 1 (C, — flSffj&X^ £fc 
i"C^KL//c^m«^ 600°C«TSa©fiSK-C >j ■? a 



tcmmm* y ? a - s -sr. ftffi«oKc^ts«iaK«^ 
[0047] -ratoft. — «ccffits[ttjift?stt{fcast?** 
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[00481 ^1 ©*W©«tett* Cufll, Aqjg, AuJBcO 

mmtSM^^^Oyu-Ui^ic^x. cum, AqM, auM 
Oi^KD »J 7 a - fil«:±# 5 # 2> t or* l> 0 T 

s; ( 1 ) K&^xc\m*msmicEis<Do ? n-sscc 

[0 05 0] 



CuO + H 2 Cu + H 2 O - 20.8 kcal/mol (at 700K)--- ( 1 ) 



H, ■ . cote £<Z>fi7ctt#* #s 1 m 4> L/ < tt 2 «JW±rfl6 

irfeSMc^ *Lt, friBcuiR©«ffi3^»{fc3nyt 



4, *ffiJR^ffitt«*2»(*«fi6Waft (IR$fi£) r 

[0051] ^cafcc. wbsse©**^ m^cum<Dmm 

(2)Sr*0, cx«<fc«tcut©^ffir©a««{SBl 

[0 05 2 ] 



cu + 1/2 a 



CuO - 37.9 kcal/mol (at 700K) 



(2) 



or, *3K«l«36«fciit« 300°C?ificD<t^-c^. ^ 

ftfflttfb^ Qj , Hz 0 <D^-rti~cn &*>n 

[0 05 3] *fc, BMbtt#*<Di»K»Ar«>, Btfbtt 
#*#EE#*tefflBft«c:bt*T. IMb©¥flB»EE J: 0 ift 40 

< (M&tiMaX. 1 x MT'*>6 5 x 10" 5 Torr » 
^/^<D{b^»« (cherri-sorption) (de-sor 

i§h -r £ x * cc j: o r ^® KSfejWjns s n y 7 o 
[0054] cneo^^oiccis^-rAg.Au ftiroM 



[0 05 5] £LhCDJ: 9^c. Mffcttjtf*«A**WflM" 
6C4tcJ:«3. y^n-aftoiSa^baOTIttift*. 

[0 05 6 ] CCD<fc ^ftcuKa. — )55Wict«ecu 

*6J«4#. WBBy^n-fflffigBHrilTc^pJteJ&Tc* 

<«5/a^%jyT&6<t:c^ litffey 7a-SjK 

[0057] s/c. cum<Di$m-ftmz. mn<o^v z 
©jestftjsJEstc ^otiB*ts * ^ - * -r 



13 

ffii - so v&Lk&m ibOo * fc , fu IBCuJS « . ?f @ g 

*Ut>. 10 
[0 058] $ hlCffim#Xto£VMfGi!btfA<Dmj5 

#x#H»W(i;fc4>fc < i <> 1 H*-r*\ £ L < BSMb 
[0059] — ^fc14^^*5i:0'®7ctt^7^<D^ 

si&m<omm>M^ t?z a -r&*>fc, cornet, m 

fc, AXWfcBKb. »7G#ffi*K*.*C4**S*Ll» 
«{*»«£#cD*SKi:#CC «fc & cu<Dffitfc£ MWZ> tab , 

[0 06 0] &*s, MSEKfl^jS*5<fc^S7cSJ£0[>»H 
(D^^mhtl^o CCt, ^X-7iLt«, rf, D 40 

-50 vfelT^a*LC>. cn6©Ci«A(rf>Au 
[0 06 1 ] 4fc#*g§CC«5ai 1 <D¥m»$i&<Dm& 
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[0 06 2 ] ffi4&ftfc0iii&O/cJ:5*c, Cug/cfctCu^ 
*feofecr>*^^-r&. ffll&tfReOj *>NbO &4*tt, 10 

[0 06 3 ] -r&toft, BtfbS^Kj£*jpJffl Ofc J7Q 

bm t ^ ti tcmc mm»m b% 4 & s <t 5 6 & s 

BM t ^ ti * o fe ftW & »*tt*«fip-r 4 c <b 

«ttHfb«ibT»ai/rc»rt. Kia&ss*w#6n 

4o arte. T*l«tbrm»*k»«i*Wb-r*ci«: 

S/cffiia^iOrtt, 100 MQcmWTT 

[0064] ft^ncWUI«nFiiUi& ir^arM 

[006 5] 2 5 Wb*S6ft^>t«Kft*j* 

©aftx*;^-©^bAc *©^b3WS«WCCjB 

ffi*so-c*n«, ^CD^b«Dji£^b-C*>0. AG<0 

r*^>4atf, -eo^ita^co^b^a^W^ciSco. o^cca 

[0 066] W^«tt**JiSr 4W»©»{bSl2W>a 
Ktt, WIBa»*R^CurtCCaSA3tlA:B««r»lRrS!a: 
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fljcc J: 9 CuEtt©JH*Lh»te <fc tf^ffiftcD_b££i* <* 
[006 7] S/c, fiiezS^ittSrj<D!tt»35pe>3Q:S^ 

tfBB 3 *i £ SBSW>&3R#E & 6 WcSKM^c fee > 
[0 06 9] friB2»*R(D«aB*ffi<b Uttt, £ 

*^i*«y ^p-+ccoiiart(ca»AStisM*©s«. 

[0 07 0] tulB9SH^4biEr Ittt, Ti, 

V . Cr\ Ni. 1Mb, Mo, Ru, Rh. Pd, Sb, La, W , Re. 0 
s % Ir\ PC, Tl, Fb. Bi, Nd, Sm, Er<D *> < £ 30 

1 £#3* 01*. «F«C, Nd, La, SmfrS, SWt 

ras *j w £ *~ x © a x * ;u t a ©fgatffi 

,<y i*-Ji<hur^ffi£*iTt^&TiN ©KftSjStc 

tot^^^X(D@Sx^;U^^ia(Dte*fffi^»5 4>^: 

£<, ^^y+-JB©»{fc*W»J^s^*30s^*t^<Dr, 

Jf*L(#». */c, RJEJRSn-ScuM«, Cu*/cteCut^£l> 
■rnfefl6fla-r4C<b^-C#, Ctl6<DCi«Ag^AuCDiS 

[0 07 1 ] «±CDBl{btt^«ttBl{fcWt tt4«R3&> 
6&4a»«R*Cu,Ag tecfcCfAuCDTiftlRiorjgJSE-rs 40 
Cicero, »^^JgjS«r5fijfflL/cy7n-fta5Ccj: 
Ocu«8S>ii*iaiR*^'r*l5R. »{fctt#*©#«ET«: 
tec^s»nJ»«ffll«:tei*rTfl&K3&«K{bStirfe. 

[0 07 2] »2(D«?8<0»^«. IKRoy? 

a-cc^/£-?T. y7D-3»*3ffi-r**iBJt»ew- 

©r&£ e *&gK©Wfitfc«-Ctt, MIE^H 
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IH»CctoW*W««Cc(Sc^j£^3W36»*0. ^fifliftKy: 

[0 07 3 ] C<D££. tt^TS-Hlttfob (BE*) tt. 
!SO^tt<fc*ftIiS>ai*^*< , J&Bi (as depo ) J£tfrt4: 

2kg/W tLhtc|9:S3n€>o */c. £ 
—«|J£*«. ili©ltttI^^cf D fit, C CO 

[0 07 4] *2(0*93«:to^-S3»«tttortt, 
«R©lsEJBI*ffi». m%<DXJ*v$V S^14x 

o-sWEiSSti*. o*0. fiSJS^tc^tfStg^ft^ 
[0 07 5] */c. ^«La^F<D#Hmi l/tlt ^11 

«>. eai®^a»Kr*ci««*>r. cu. Aq, auR# 



(10) 

17 

mM&Sitim* 1.9/i Q cm, Sb s b SI^ 779"CT' 
[0 07 6] C<DHt 2 ©«IB"CftlAS-HttJE*6i. SCR 

[0077] »3©»9j», mmtifvmnmzcum, Aq 
r\ K«KAr«Ha. iS*BS^-y^ ht^it^ci 

[0 07 9] £tc. MIECu-Aqlgte:, HISSiSiiTC** 40 
[0 0 8 0 ] ##fc9!tt*2CC, *) y u -&Mmm<D7 V 
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[0081] -rfcto-fc, m4<D^m<DWt^m^ mis 

*n&iMll8©««i**iJfBl^-5C<kCcj:-or. fluid 
[0 08 2] C CT\ *^~X±Oi£«R/Ste:, 

(DiSlI^bibfci^, (2/3)a<b< (3/ 

*>\ HltC&OT, 7« SiQ, Mft £<D|ftlMll. 8«Cu 
Ifti'OiW, imtctiUX SiQ, SiNR&i'CD 

[0 0 83] £/c, f5fe^Rm^^^>X-<-X±CD* 
SIR*— SPI»*L/rBlff€:ffi?lS-rSA:»tC« % MP Qtech 
anical PolihingX fulB CMP, £><5m£-f ^>x ^> 

[0 084] &*5, Al£*ii8U tulBMPfocfcO* CMrtCj; 

^^K^^^T^CD^MS ^r?f A « <fc C 
[0 08 5] a/c, ItSlR^CuIR, AgR, AuROi* 

fir, c<d££cdS«®S (H^sa) 

[0086] s/c, frsB»Aaai^fl[>SHa«^xv[ti 

&*J. BUlB^^X^<h L/Tti, rf, DC, ECR, ^'J3> 



(11) 
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[0 08 7] z^cmmmtuxte. buibai, cu, aq, 

Au/tttT*&<, Wittlf&ftlO atm%WT, W£l><te: 5 a 

r^eju^TXTaAi, r-t^^TXNhAi, cuCc^tur^N 10 

[0 0 8 8 ] *^«^3CC V d>^< ife^kS^/XCD 

[0089] -T&;b*3, m5(Z)%BjcD^«, 
#6. CuM. AgSI, Au)g£/^r&C<hT\ mil2^* 

mmcjfmztitcm^^is*? b^-^mm^^xm 20 

tmmttccu<DMit. m7cJxfczmm-?z>c£x\ cmm 
m<D^m&m^m(tc±mLxmwmk&femzti. en> 
xtem&u&j)m&xi>cum<Dmft^<Dffi.M*mifT 

[0090] ccm Wi<mrtx(Dmi&mAxi>, m 
im^^j£i>mmumc^x , ^m^o^tcD^ 

#JE<£*)<£1,\ x 10" 7 frh 5 x 10" s Torr 

©Btf fcft # x cm t££R&b J: Mlft8tSJ££ JMt S 2> C 

lft£J^B# lc te & ffiM btt ^xfcd; O'S Tctt # x <D 

Wttt^ia7ctt^i©¥«dffJ:0*>*#< 40 

[0 09 1 ] ftfc, C(D3H*«Qj(C|R6"rAg, Au &<J: 
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[0092] ccr\ miB^M^rffiiur«, fciiia 

s#tt*^ » * y > ya. *w»asccia»«BE^>js« 
««E*Epftrr rx v * y > v&t* Ettmi 

x>^? ^ y >^j£, ;Wtxxa*7 ^ y >^ffi*fflc»s 
L/CC < c«^©iBA Ltccumtcj:*) mm? S c <h 

[0 09 3 1 a/c, AV7^^A'^y>^SrSM 

sccaatt<fc<5i*ii*tt^6jss«rr*fc8f), buibak 

tc. tJIBAK ^*>0^9ftSS^©?|*ii^tcj:SlB 

^(Dft^tt{gT4>. ¥**«S^»S»stir^sct-*> 

[0 09 4] $6CC. SStCEflSOU/c^-TTXCOon/ o 

mmitcft^ctbxzzcDx. f&fm$r3i>mffixzz> 0 

jg^^ec otc < i^cuffi^rj y ^ — ^ 3 >x/n* ^ 4r y > 

^xnmLtcm. ^vs-z-&Tsffl&*>&mLxj$im 

[009 5] */c8aiB»50^fl^iB(D!JJS^rffi«:*j 
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@4 LtMu, *©±cccua/cwcu^«*jg^-r* 

C<hCCJ:D, Kfk a7cSja»**lflBLfccuai«f>ji*iB 
[0 09 6] J&MSft&Cujatt. Cu$/c«Cu£^ 

[0097] v ixt>%m i ©*aM**6»3!>»je*ffii^ 

«K*cu f Aq f AuOT»JBiOrJBfitrsc4W:j:»5. Bt 

[0098] meomivmskfimt* **w#e>©s 20 

[009 9] -Ttt*>%, *«H<DflaB^pCC*z»fl:S«* 

aA-r £. ^ir, c<DMAotc om*&. Mu<omm 
m#[aiS3ft£ 0 

[0 100] 3*>CC, 3I5ct£;tfX4LT Hz #X£X>^ 
[0101] £/t, B! j fttt*fXteJ:o*jB7ctt*'x©iB^' 

[0102] KWBMffctt^xteivaBctt^ 
4;U£ a <4*>&Z>i<^Z'7isJ3>\, J P H 

filtr*. fc4;t« 200'Cfifi-ek, Cu&<b**«J*3CC+ 50 
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s^oistst^r^ja-r s i . asanas 200- eoo-cgg 
[0103] -r&t>^ arefloRwoKjft^tttt, 

ftSfeJb(D7t-^n > * 4> h Jl/ftsj&ffiS ft/a&SSlSMffi 

fcCu*>Ag t AuCD£ — * h *fflt>&C 4&C<fc oT, 

1 > am m. # x omiomi * <sr «c «t ^ r tf 5 c 4 # 

3 6*t* co^irtt, mfctt^x*5<fcvs5ctt 
J:9Mt»^p>^^ h*-;i/*sa>iit*c4#i 

[0 10 4] C<D»6©»Kcr>StJS*ffiCCtel^r«, te 
WR3W#JSti4. 3 CuK, Aggt, AuRtti*<D« 

[0 105] tCZX\ tfOKMSUfitt^t* oMrF-i* 

[0106] s?t % c©«t 5«cjiaiiitt#»rt45pffln 

[0107] »3R*StJ«*j<fcCf»Wia)«BI*' 
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[0108] mcDTX-<^ hJ±*»m>£§1^ M 

v % y >^&, /^txxa ? £ y >yffi*flj 
s 0 $e>cc, wtf&rt<(Txxj*v £ y >#®rc. Arte ^ 

^L/c^#£XAy£x^>^U CURIAM b» 20 
[ 0 10 9] <c*5 v C©»^, a^7XXa-^i;>^ 

a*. Artt&*©:*^;tf;**K£^, &u<^<« 

f#6ft£o Ar* -Y*>(D^WtS«^©5l*ii* 

tc^ci^ t©a©i»0^^7 #y >#&rcom 
mm<Df&m<<c<k oT+#@iBu#s. 30 

[0 110] £8ic. S«CCEn*P"r*^^TXCDon/ o 

g^ssx^- v % y > ?-cj&j&i,tci& mm&ttcTsms&m 

C>U *4W«S*ecbK:<lJ QlS^OtSAL/cCu 
[0111] *70*M©«»3Jffitt, ^n>£* h 

*-ii/*jBasti*|ft|iWffi±cc fc s«te±tt. #y* 

*»^MIiLt c R4i8W % iS(DS 

[o 1 1 2] 040. m^mi^meammxiy^mL 



- 3 1 6 2 3 3 

24 

^Ml^fc ^HWtcMKf Set ccft 
[0 113] 3 6*£, ««E«C!>T*6il<k 

lt k fcixJ* TiN. Ta, Cr, TiW, Nb, T^i^VyX 
TiSiM T^:;l/^TXTi(0, N), 7^7?^ IVCo, T 
^l^r^NbCr, 7*)lr7 r *CrTa. 7^1/7 7^ Co 
V, T*iU7r ^OdMo. 7*^7 7 >^CoNb, T^;U^r 
XCoTa. T^r^Vy^TaCu, 7^1/7 y XWN. T^b^ 

[0 1 14] BufBS#£WC:tel>T. «ffiiBK*^rs 

[0115] 

[0116] 1 
S2 (A) , 2 (B) . 2 <C) ^cfc^*2 (D) , feJ: 

r\ 5tr, 02 (A) Cc»rSW(c^Tcfc^^:, ^fSOtg 
«J«««r«:WfcsiS« (100)9±(C. TtftiLrMi? l 
OOnmCD p-Sil^fe^MlO^r^MT S s ?6^2 (B> (C 

CCjfJfigL/c^ PEP, RIEtCctO, ^-<-Xi}S 500nm<b 

ur, 02 (o ttcmmmicffKT c: t < , buib siq m 

^r. Htriajfl6*JBJiEL/c sip, M7ffi±cc v 02 
(D) ^^ffiwcc^-rcr<b<. ^y*-Hii<bLT tin 

*J8/*3Onm0ai», X^n* ^CC <fc 0 600nmCD 

/Co 

[0117] H3Cc«BS*J5K*7n-rj:53Ec«ffiJft 
(*9 h^'U-h) !2^rt^L/cSJEI^iS*:(*SBl3. 
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C<D^tmmfc#&l3tCJW'7 14a, XAb^LXm * 

flijtecfc^spawjtc^ti-etisassnfcKstt isa. 19b 

^l0t^«EiMiSa^fflSL/c o ftte. COD 

S#l(T 7 Torr-C*?K (5»A> 7^>J:OM 

#***Ar*S*»£fcoTC>*. 10 
[0 118] ^Lt, WB*9 h:/U- hl2*C\ huIBCu 

> 7* 5 CC <fc 0 10r 7 Torr(C*S3 1 * *tf -o /c. ^C«CMf fctt 
st— A<Df£^7tf 4 x 10 " 5 Torr (DVSKrC* 600 "C, 10 

[0 1 19] JtRM&Lr. 1 x ICT'TorrCDS^^r, 
650 °C V lQ»H»n<RUaffl*tfo/cilS* 3 £H4 (B) CCtS 
To 20 

[0120] £Lt© <£ 5 & V y P -<DfigJl«. 400 "Cfit 
icD^SiaStcr, 1 x ICr 5 TorrfitT©M*^ETr 

WbsWlfT L/, y "7 n -&tm 2 n/c e $6 Cccmp GC <fc 

5, 2.0 uQcm "C&o/Co 

[0121] ^NrBcJliffiiiHi fMbtetf** 

6450 "CcDtaHrcDjjn^M*^:, x ia s To 

rrfeiTCDttHTfiBAO/cW^ccfe, y 7 a - ©{gjiaft* 30 
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[o 122] mmm2 

mmmi<Dm££mm<<c. mz (a> icmmmicm-? c: 

±<. 3fSOtB«l®«*SWfcSi«« (I00)9±&c\ T 
ttfe^LTMil lOOnmCD p-Sil^^Ml0^^®T^ o £6 

CC02 (B) {cWrffiW^-Tf <b<. oMC£K) siq, 

®7>& 400nmWiC}^JSJtO/tf$, PEP, REEKED. 
— 800r¥n<b L/"C, 02 (C) OClKiHWCCTiVr C<fc 
<. fjtS Sia ^7&C, ifs 400nmCD8l6*^»*Jg«SL/ 
/c e ;Al,>T\ b?IB^6*^L/c Sia JK7E±&t, 0 
2 D (cmmt^ttCnkf a t < . A'Jt-llliU TIN?: 
30nn^S;ML * U >y*C<fcf51S/5 800nmCDCu 

[0 12 3] yat* 1 <bHD<H3«:*'rjBSJ» 

fc. 

[0 124]** YW- hl2tc\ fJfECuJBi8£jSJlO 
/cSiX«9 *SSL , ^(D»u-jry-^>^i8«cj:o 
Tfi^EMl>/Co C©i*flE>*ffifl[tta.Qlt»rr«a'r* 

c©*^a««icc^-r*«=<Dai«T. 450-0, 

30 minCD&aOjffi^JfeOT. iiifSBCuIR 8 * y 7 P — 3 i* 

/Co ttte, »nc*st,vcra: fc i^ior h, ioo 

%, H 10%- 90%CDM7ctt # X (D^SIt^ O T l> £ 
i)K l>?ti®m£ti>Mit®iijXtOX. Q, 20%- Nj 
80% £ 0 . 11 /mi nCD^M , »BEJ»«HlSgiB*ftSRl3i:* 

<to. i4a^iB^"r^c<br«*&ofc 0 

[0125] 

[an 





100% 




H 7 10%- N ? 90% 


1/min 


0. 3 




0.4 


0.5 


1 


1 


Eft 






ttBE 


WEE 








O 


X 


A 


O 


O 


A 



^Lfco CCt t OEnwi»©a^ii^S*«3lgES(3!> lio 40 

%«±, &mm<D&#>&frmi)m<Dm2<D 100- no 

[0 12 6] *3fc. mvfcV7*-J&R1fiOW<Di><D{icr> 

c^r, cMP«cj:SiB»Jnx«:lTC^ -toiBSJKtt* sem 



&*>\ jf7Ctt^'X ( 10%- N, 90%) (7)iSM^0.4l 

»EE3WQiBt«c» 0 % M^b««-C* syfc«>*ffiCccuK{ bJS 
[0 12 7] H^3 

K 80%-CQ20%*^n-etlfl3C^ ^«s^>^-^^ 

^fl=-C«SiB««9K^«:?f o /Co 
[0128] /cC4s. »<btt//^4SJ:CXffi7c14^*S5 



t 
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27 
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50°C, 30 mini U ^ftt4#*:te <^il^1£ # X <£>|g 0 

iiue^^cD^o^i, cum<D#m<Dm* h, 100%* 



* ^O.ll/minTiS/f&U/t, 
[0129] 
[312] 





H ? 100% 


\ 80%-CO20% 


^ >^-»<;i/(sec) 


5 


0.5 


0.5 


0.5 


0.5 


0.5 




°2 


°Z 


H 2° 


h 0 


°2 






5 


0.5 


0.5 


0. 5 


0.5 


0.5 




3 


20 


20 


20 


20 


20 




A 


O 


O 


O 


O 


O 



^l/co cct\ ow&m<Dm#>&frm&m%i2 <d no 

%«±, AEP^mcDS^iA^S^^gjl^CD 100- 110 



t4#x<hor a £313. 3t4, 315, 316 ct-en^n 
*«\fc 9 tt^EEtfc < p„,/ r„> ♦ i^EA. gum 

[0131] 
20 [S3] 



IS^XjEACTorr) 


4 


4 


4 


4 


4 


4 


#E±fc CPH^ /PO, ) 


2 


3 


5 


10 


15 


20 




450 


450 


450 


450 


450 


450 


*M&£B$fS (pin ) 


30 


30 


- 30 


30 


30 


30 




ma 


O 


O 


O 




X 



[*4 3 



ffitfXjBEACTorr) 


10 


10 


10 


10 


10 


10 




2 


3 


5 


10 


15 


20 


OC) 


450 


450 


450 


450 


450 


450 


Cain ) 


30 


30 


30 


30 


30 


30 




Sift 


O 


O 


O 


O 


A 



[*5] 



»#*EE2?(Torr) 


10 


10 


10 


10 


10 


10 


&mt cpb 9 /po 9 > 


. 2 


3 


5 


10 


15 


20 


awyii&ffi cc) 


350 


350 


350 


350 


350 


350 


&&ge$fS (Bin ) 


30 


30 


30 


30 


30 


30 






mit 


o 


O 


A 


X 
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30 





10 


10 


10 


10 


10 


10 




5 


5 


5 


5 


5 


5 




400 


400 


350 


350 


350 


350 


mumfcffi (sin ) 


2 


5 


2 


5 


10 


15 




X 


O 


X 


X 


A 


O 



3, ms, me^n^tim^xm^ot^ cc 

X. 0£R««<Da^iA^a^^^CD 110%«_h, Afll 
«?gCDa^jA<^M^^cD^$CD 100- 110%*?S<Dt§<£ 

Xfo *) v x Epra&fb • JKEKJ£#+#r & < y 7 n - «c 

j:4a«>ii*a*saiai3<D ioo%*«<DJ^r&£ 0 

[0132] &:fo\ Bff IB20TorrJE;frcDfc&7k^#ffl§ictJ X 
<Dft3l<DtKt>*)lc x N, &8M<3A,tdy 

(H2 2056 , 80%)^:ffll^cil^€>[^^|CD$S^:^C^>o 
/c 0 Sfc. ^yt-lil/t, TiNCDffe5C/c<hx.tfTa, 
Cr, TiW, Nb, 7^77X TiSiN. 7^7 7 X WC 
o, 7^l/7 7 XhbCr, T^rJU^ rXCrTa, T^U^r 
XCoV , T^fry 7 XCbMo. T^;^^ r^NbCo, 
^rXCoTa. T^^^ t XTaCu, 7^^7 7 XWN , 7 

[0133] 5 

£LTMJ1 lOOnrrtf) F^SiKl^^r^J^L, 3 £CC CVDCCcfc 
0 SiQ, JH£ 400nmS^^fiRLfcf£» PEP, RIECC<£ 
0v X-^— Xlfg 800nm£O"C. ftrfB SiQ MCC, (g 400 

[0134] ,x^x. msm&j&stLtc sia mm± 

CC, ^y+^JBil/T TiN£MJ¥30nmCCJ5Jgf&> CVDCC 
250nraOCuK*JSIRO/c. COtf, ^y+- 

[0135] CCDmfIB SiQ, JRfccfc^QjJROfiRje 

^n-en^^-y-^^^-nr-fe^br-fe h> * 

h y^^;b^^>^ [ (CF 3 CO) 2 CH] Cu(C s H 1 1 Si ) 

[oi36]$/c mmum 2oo°c, jm#Ko. 

25Torr, j^W^f^COlSMjiS 8scon, J&Kilg 4nm/sec 

r^o/co *m jQ6W2<o»^tciei;. 0* 20% 

- Nz 80%*OAl/niin<D^*rjft«ffl»jB±^rJ:0ttj|S& 
H, 10%- Nz ^CDjlTctt^^^O.Sl/ m 
inCr)ffiS-C30 minl^B$CCgy&LT, fufBCuM^r 300*CC 

y ya-2Mtc. 

[0137] ?££Pf£ v §&fcc-oc>T sEMJCcfcOy^a- 



CD 127%T'£>o/c 0 &*S. ?££PB$Ccy: ht 100% 
in©«fflr«j£Ofc. 06 (A) *><fctf06 (B) CC, 

10 c<z>nfifewi{c*5^4cuja y ^ n-fraoKffitfc^soBia 
[0138] £/c cwpcc<tsiBS»nx*m^ -eoss 

[0 13 9] J!S£#J6 

Sfc*3\ ffi£0ftBtt«*«£&ttfcSl^ (ioo)±CC, Tift 
<tbTJ^J¥ lOOnmcD f^sinII^tBj&U 2 6Cc cvdccJ: 

0 SiQ, Jg£r 400nmJ?CC^Lrct£, PEP. RIECC<£ 
20 0, X^-Xifg 800nm<hLT, §2 (C) CC$fffitfjCC^ 
-rC<h<, iuie SiQ* jgCC, fp§ 400nmflO«*^»*JBSc 

[0140] #ct»-e. BuiBi«*j&J5Ro/c sia jgM± 

CC, TiN%K»30nm«:flEI8a % iSA^ 

^^g^rffll\ X^*^3?y>^CC c fc ! 3MiS 800nm 

^y>^jRtc^or«. *«S7N(Z)cu^x^^^^<t 

30 m&M^S. lXiO- 8 Torr, B^EiSAr^X (S^>-90 

Q C«T) #BflT>ffi;ft5mTorr, ffijRaffilSnm/secT* o 

[0141] ^CC, H7Ccm«J56*^-r<fe5tt»PE3» 

^20, iWB*-#>iw«e2o*±T5&fii«:»«is-e 
^rftn^-r ^> b - ^ - saggp 22^w-r^Jjnff»23^^n^ 

40 nAttUfcADEM^B^ff24. C (DftIEE^ffi*tt:3P 

24CCy^l/^25*^Lr«jRU/ciS7ctt^Xfit»&«26 k BU 

IB»0)i^®S*ftgI524CCg^ L , »PEE^Ji*^gP24rt 

©»«*tr9n-dr y-#>^27fe < fca e iai£«#>P r 28 

[0 142] &*5. c <DmH&Mw&&temMnm& » 

^iAt^^gi^otfc^ ^ e>cc^ 8 cc^^n^> 

<fc^CC, JPBE*23©jfeJS8aBCC« SiC^ m 23a^r^C^/cSi 
K 23b0VRK3tin^&. 

50 [0143] ^ur, HuiB*-#>i8iga#2occ, fjfB 



4 



(17) 



31 



- * > ^ 2 7te J: c/ttffi*# > ?*28K iot Kg£gE » L 

/Co C<D«fc*<DSEfflK« lxior 7 TorrSSr'*0 . CCD 
Sn^^g^ 300°C, 30 min. & G < fct 450°C, 30 mini 
[0 144] iB*SrS7fc<fc»a8«c*n? tiSlfc. * 



«FBa¥- 8-3 1 6 23 3 
32 

[0145] CCt\ 17 ttSn&i&fijP 300 e C<DJ&& 

it8ttjkMkBK«s 45o # co!>ti^**ti-€ t n^o. y 
7a-©s^i^ (E«»«) mra* ffico&iz otmft 
(omi&cumm a in cdj±^ ( am /d) -c?t-?/c 0 

[0146] 
[«7] 



[«8] 
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1.9 


L9 


1.9 


1.9 


L9 


L9 








2 


4 


7 


10 


16 


50 




O 


O 


a 


o 


O 






1.8 


L8 


1.8 


1.9 


1.9 


i i 



a7*5*^«8ccfci*r, omt a in /D= 1.2 

^»^©iaerj£**^L&^o/ci8'&». 'J7D 

[0 147] £/c. H9«. IWBy7a-*fl=CCto» 
y?P-K^> ( am /D) iEPSn^kqf/mm 2 £ 
©M^*W^Ofcfe©-C. ttttCiXtnM&ftAS 300*C<D 

[0 1 4 8] H9fr6 6a*>&J:5K:, EP^Jfcft 

«Hiias^fl;i^«<!: y ^ a -raiifir u enttijs^iekgf/ 

rrm 2 raflt^g^Bab6tl. ER^C* 50kqf/mm* Ttt 

[0149] 3 6tt\ BUfBM&i&JK 300°C, 30 min, EP 
ftUb* 7kgf/mm 2 r "J 7 P-3 tf/cti'&i, JflgfcSJK 3 



30 



00°C, 30 min < EPflDJ&fcft 1/ > "C U 7 P - 3 # £ 

cc-x>t, y 7 u~tt«*JWW*Wrtt« • «§!L/c 

SJ££0 1 0 (A) teJctf 1 0(B) cc^-To ccr t 

i o (a) ttEDttiJctv^ssn^r ';7P-i/c«^t?* 40 
tirc^occstor, si 0 (B) ©EPflnj£;*£jHiit-r 

&C y 7 p - IsfcJ&dCCtt. 'J7D 
ffiiEttSrJBfiS; L * o /Co 

[0150] Sfc. Sl7tecfccm8K:ra, BufSftP^tea 

[0151] f&fc)^ CC-CttOulRtC lkqf/mm 2 ti± 50 



fi^fcrSCi^^So «F$C % 2kqf/W fe*± 

cuiRoy^p-ias^sui^iSja^BifiB'C*^ 

[0 15 2] ftfc. Cfi«W(r t ttJEE • JP^SCCS 

*>n/c Q 

[0153] Jt«W 1 

SnStiSffi* 450°C«±, &a^H30 min 

[o 154] mmmi 

iLTMil lOOnmCD p-SiN^^:^^L/ , 3 6^C CVIXCJ: 
0 SiQ JK^: 4O0nmfl«:^J5SU/cf^, Ftp, RIEiC<£ 
0, X-^-XiJg 800nmibr, i2 (C) CCffliSW^ 
-rcTi<, 8JIB Si Q, mtt. m 400nmCDm*^^*Jf^ 
0/c o 

[0155] SKO-C. Bufam^^cO/c Sia ^ffi± 
cc v ^'jf-iiut TiN*K/S30nmRHB[f*, iSK^X 

^•^^^S^rfflt^ X'<?ZV>#lC<i:*)mm 800nm(7) 

[0156] 85f5Al)g<DXvN-^ » y >^jSJ»«c^ 



33 



lOT'Torr, ®$$gAr^7X (B*-90 # CJWT> £JBl,>5mTo 
rr\ f8MME£l0nm/secV$>'otc o 

[ 0 l 5 7 ] a l l ^ccrfflu/a^^ £ • MSMM 

1 fcfclvt, 29a, 29W*P-£ U#>:7\ 30a, 

ti^ttfisu&a^js ( * v b y u x * * - > > 32d« 
mnmKfc 32czmm?&t-znM$$v$>2>. 
[0158] ;&t,vc\ Butax/^ * # . ms.mMmmm<o 

X'*v**im3rc* wrfBAi«*jiEaiLfca. sd^msm 

«32(OD- 32b±fc»i£U 32aCD|g» 

GCiloT, fflEtt 32c£<Z>P H TC, Ikqf/mm* CD— ttJS^j 
*SD*. 250°C, 350°CfcU<« 450°CT\ 30 minfflElfe 20 
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[0 159] u^P-cccfcor»ccaa>ii*ti 

/cAl^CDilSDmin £; ?t<Z>SI £ D <DtfcV7jk1r "J 7 U — 



^t>±, WiEy:7n-^£CD|»^*Ell 2CCft«ET 
[0 1 6 0 J B 1 2CcH^3tifcJ:5Cc % ccr^Aija 

CC lkqf/mm 2 <D— fte^tt-^T & C tX\ AI&Qry 7 



[0 16 1] H*£0!l8 

tLX 7NCU*5 <£ 0? 6NAcp&fflS 0 , ifllS^g IX 10" 9 To 
rr\ iSttgAr*/;* (^,£-90°C«T) fi^, E^SmTo 
rr, J&jHitg 1— lOnm/secT*. ^9fc J:^100C^T <fc 
5 &i£JiJ«^m@Jg£^ L/C. 

[0162] 

[SI9] 
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[«10] 
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UlCttLX. Hz 90% — Hz 10%COS7ctt^X^n/min 
X, 450*C, 30 nrinHhAra^ffl^ &^JgJg£ U 7 a - 

[0 163] cne>, V:7n-K:<fcoT»*cS«>i£*ft 

fi^i^ cMRri3g»nx^for^6, Hasted: o 



HSS099 

J5KjKiSK*i0nm/seci U J/ctl 1 CC^TCTi 
< . SiS«(DSffi«:}R«S3R?aafe U < (23 

[0164] *oy\k. »6ftfcftKtt«:»t.r. a 20 

%- H 80%CD^ttt^7X^:3£S0.n/min"C, N, 90% 



(19) 
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[0 165] cn^>, y :7a-K<i:oT^cSa«A£*x 
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[01661^11 SiSSOSg^ 
ffil * « £\ £> 0 < Si St£^<7) ' ^7^ MR. ifiJS 

P-^£-l>&rgl>o 
[0167] 
[*11] 
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jfe-T. W»DtB»««*a«:rft: 6^>^si8® ( ioo) 

_bCC, ^il lOOnmOp-SiN KSrJiJERO. £6Ct CVtfC<£ 
0 SiQ> fli£ 400nm®tC^L/cf^ PEP, RIE&C J: o 
tX^- ^tpg 800nm<h^r. fufB SiQ JS(Ci@ 400nm<7) 



[0168] B?fBCuK©jSJg&C^/c*) , * d?«ai 

ur. welz-Vv vm&<m.mimmiv fp> 

jiK^S lXior'Torr, iSEMffiAr^/^ (»*-90*Cfil 
[0169] CCtffl^/cv^ hP>X^"^gi(7) 

vm^ithn^cti^h, mi 3 (a) *5<j:o*0 

14 (A) CC^n^tlSWWCC^cfc^ttAWtft^* 
AAS*ft^26.6° (-LD:2.0> feL<«4.r (LD:1.0) * 



I$MjM&$: 5— 10nm/sec<b tS^LTiai? 500nrrtf)Cu 
[0 17 0] H 1 3 ( B ) toJzVm 14 (B0 

[0171] ^<Df£. »6tiyt«BM4«:»or, a 20 

%- Nz 8G%<DM<ttt^%iS*a.n/nriiTr. N, 90% 
- H, 10%(DM^^7X^^SlVminr*fs]B#CC#t$&U^c 
mi2tefikLtc£5tj:%mgkftX:\ 30 mirrfftffiS* 

fi£L/c 0 $e>tc, cMreiB«jjox*tTor^6, raffia 

Sic ct o TfflKiWS 1/ tdfe$k*m IZltCfjkL ft, 
[0 1 7 2 ] *|1 2^6^5J:^tC, CCrfc* 250°C 

30 ^o/Co 

[0 17 3] 
til 2} 
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2.0 
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mhkm 1 1 40 
5t?\ mmvtmmm&wtmce ^>^siss aoo)jh 

Mil lOOnm p-SiNlR*J&HRU 2 CVDtCjrD S 
iQ, ^£ 400nmSCCJB^L//cf*. PEP, RIEiCj:?), X 
•^-Xlfl 800nm<hUT, buIB SiQ, fll^C, (§ 400nrr*Z)7g 

*&wmmsfc* 

[0174] ^^r, mrfBm^ff^o/c sia wm± 

^**SSH*JBl\ X/^^^y>^tCj:OMil 800nmCD 

mice, ^#>iifR cvpiSr'n>^^ h*-;b£S#>3A<&, 50 



6j^hS*!c i <D^^^:tf r> fc 0 
[0175] IUIBCuMOX^*^ £ 'J > ^JgCC ^ 

10- 8 Torr, flfttSAr^/X (S^-90°CJ^T) fiSrE 
^5mTorr, ^3tMiSSl5nm/sec"C^> o/c 0 
[0176] ^CC, m 1 5 CC«««tfiS4WBWK:^-rtt 

n/c^»a$34<h, B5fB*<*sP34co— ^fiJj^sa^n. ^ 



(20) 



8-316233 
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i36<t, 8res*»:aP34<z>flBSWJtcKasn, zmzn 

fcK*433*HKDm^«9fflUM37<^ HUlB*ft§P34, % 

<t^36. BK9«ioS37**ft*ftji£^TSji£»» 

^ 38a, 38b, 38c<t % mME^W^3A^C 

[0 17 7] ccr»5tr. WEQi«*jaWL/teWI433 

£*7- h y ? ^35CC£6# • *<t^36tCJR^ • -fe 

M^m. lxi(r 6 Torr$r*^SfMU/c 
f& V (fciX.« Nz 90%- ^ 10%£> 

/c;«*§f$34Ftyc, — x IsVii?* m 90% 

^ 34a. 34b£igttj$t>:r v HufB^7- h 0 *jZ?35fc&?g 
•««3ftfcK**33*> »X^g(534P , g*Jg^§i±r. 

« k fln^u-^ 34a^cj:or»p|^ • ffEE^nr y 
$n^ 0 cct t jjnafcn-^ 34a«rtjar4fc-*(Cct 

9 4ocrcgfi*«j*u ^ipn-^ 34«i^fflfeiTr* 

9. *fcW#«Cj:SJWEtt lkpf/mn 2 . HKilSlOcm/s 



[0179] mmm 1 2 

« (100>±*c\ TiftiLT^l lOOnmCD p-S1NK£J5EK 
#C</>T\ CMXC<£9 SiQ, IS* 400nmJ?K: JfcJS L 
/cf£, PEP, RIE^Ccfc^T, X^-XJjg SOOrroi L/T, 
BUfB SiQ> (PI 400nm(Oill*^»*JKJSSO/c. 

[o 1 & 0 ] ^<o\k. ffium&ftmutc sia mm± 

10 CC V ^yf-HiUt TiN*R»30nmt?J5ElK®, A'*v 
ZV^flC^Kfmm 800nm©CulR*flEJRUfc B fete, C 

©i*^yir-HfcJ:Vcuia©j3cRBuK: % ^fcSJ? cvd 

[0181] #tfc\ HuSB^EBlO/cCuiacco(r*r. x^- 
x_h<Z>cuM£ CMrtCcfcor^l 3CC7ST<fc5 ttJBWCcHU 

^tfo/c 0 &te, MfBCuKcDi¥$^r&I^CD— 9$#JI&£:. 

-100 vcD^^^rxmBE^BPflDor, eE&cx^— x±cdcu 
Bl*-/*>x?r^>yLrBf5E<DiW«:BO->3ffca. 03 

[0182] 
W13J 
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<D#BSU2, q, ©flffit ( p„ 2 / p 0 *) 3a & 
E^2onrorrO#Hm c l 3 "C 40tfC, 30»CT)^JI. tecfco* 

H, 10%- Hz 90%<D:7* — a >if*fZ>tpV 650°C, 30 

»<o»jfflaccs^ u /c 0 40 

[0183] miEBMmZMLftmjk. SKSficoc^r 

SEItf t <fc 9 «^ X^-X±<D 

Sr«l 3CCfif1*ra7Sb/Co «1 3 CD r»fffij£Kj ©Ji 
ASttiBKS 100rrm<D^^jr, UnmS^/cO ifliUTT*^ 50 



0, xEP^i 2f@«_t:T£>£ 0 

[0 1 8 41*1 3^61863^**5 CC, X-^-X±CD 
X^-X±(DCuJ^/l^ 600nm, 800nmCDig^^, 7 V v 

[ o i 8 5 ] $ 6tc. mnmrn • f?ffir^@ie^&c^?L 
r^>-p/co 

[0186] Hii0il 1 3 

Mil * db^*ifflflWHJft*ffi«-r $> & o 

[0 187)116 (A) , 16(B). 16(C), 
16(D), 16(E), fcj:t>ll 7(A), 17 
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(b> t 17 (c> ccommm^mmmm^m^m 

tfC^btchCOV. 5fct\ HI 6 (A) tcmmtfttCTfcf z 

h tltcBM l50mrrtf)SiS1K 9 _BC, CVtfCj:D SiQ JB 
7 * 3500nrnJWC JfcflE L/ /c 0 

[0 1 8 8 ] -ecDf*. PEP. RIE&C<fcoT. HI 6 

( B ) tCftfijgffKCTnf CT £ < . lPIl500nrrr- 5000nm. g£ £ 

ii6<b^it^3>^^h^^ PEP, RIECCJ: 
CC, HI 6 (C) tCWiffimtCTjk? CI t < % Cu<DfcWL*ffi 
S0CJ:^T, SA^^10kMrejgiil3000nmCDCuJ^8 £S#> 

ikfrte&hs HI 6 (D) WKffiffrtCTjrr C<b< . Ay 

[0191] CCDit^t^^ Ar/ H* 20" 

/ Q, iB£*J£# 11/20/ 2(Dj&&#BSU :£Efr£0.85 
Pa<tU/c„ S/c, X^^^-y^hiim ifi^ 3 
OOmmCO^JS 99.9999%<E>Cu£:ffll\ *>-^fii^-y? 

»«©BfflfflgCC^e*tt*lSl±S-tt**:«>, 80Pa©E 
# XArtfX £ag A 1/ T 4 50'C 6C »DJ» L tc . 
[0192] hJIBX ^ » * y > ^*£Tf£, MIBCuJg8 ^ 

mr^iPL/r^6, *ui,#y y ^>^ 30 

( CMP) ffitCcfcoT, WfB^SP(DCuM8feJ:^ TiNjg 

n£(&5&LT, HI 6 (E) CcWffiWtCTRTJr^ttCuiB 
[0193] ±iBf*Nftt:ot,>T sem&c j: 0 y 7 a-jgtK 

— cca^StiTi^c CMPCc<fcsiB»Mr* 

1.8/2 QcmtlTt^o/Co 40 
[0194] $ JjniSI^CDMm, JBSE OfcOiBa 

[0195] 3 B17 (A), 17 (B) fciV 

17 (C) « % iiJiBx^ £ y >^c*$t,>r, odRsa* 

ocu*cc m+fimA-fZo -tux* c<d <m=f<Dmx 50 
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KcfcoT, s«<D»j»tc^5cuK<Deai^«isij3n. h 

[0 19 6] £6Gc, c^^-; £y >^* v S7ctt^7 

(B) tcBrnwtc^-ri^ec, CL&meftic&Mi>x3i 

[0 19 7] Q«t*«neax*;u^-*iST 
S«SJ:5CC. »6rt*a«CC3US»fS (117 

(C) ) . 

[0 19 8] £tc, fflRX'ty* y>^&C*5l>T«, & 

tin. mzw^<D a ^ jfc&£«ciBS3*i«ctr». 

[0199] ±IBr«SffiSS^r 450°CCCSSL 

[0200] $ tc. ±izxtem.m isomiDsmmcM 
y ^ - ^ - « ^ -r ^> =2 y ^ - 3 > ^ / ^ ^ »j > ^ 

[020 1 1 J/c, «TlBr«CuJBi<Z>flcBtCcotirSi98L 
[0 20 2 ] ^te^d 1 4 

C<D|fe6feWI«, rx-^^htb 2WTCDn>^^ h^-;u 
[0 20 3 ] HI 8 (A) , 18 (B) % 18 (C) , 



« 
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is (d> ccymMmoymMmm^u^^cffkutc 

^ti^&WiWhtl1c\g& 150mm(Z)SiS^9±^, CVDtt 
ctO SiQ, 07 £ 600nmHtCjf^U/c o ^<Z)f£, PEP, 
RIE&Cj;oT, /ciiiffl^ 300— 800nmCD^>^^ h 

t£*;^£V>y£tcJ;oT, 118 (A) KKffiftK: 10 
tj^T CT t < % JgJ? lOOnmOCuSi 8 <£> 1 ^SM^rtf o /c„ 
[0205]^fe C(D<b*^ + >^*-rt« s Ar/ Hj 
/ a i&&Jt*U/20/ 2(DS^#H«, :£Eft£:0,85 

Pa£0/c o £/c, XA'^^-y^hiUt^ jg2 3 
00rrm<E>£&K 99.9999%<DCu£:ffll^ *>oSfii^-y? 
hHCMEftt (TSHHEIB) £ 200rrmOCS^L/c 0 J$ 

[0 206] £6CC S Sia^9^ Plti&lWLtc PBNfc- 

«^G^tt^l^]_t^-l±^/ca?), 80Pa<DEE^rAr#X£2g 20 
AUt 350-C«rffl^&CiSSCCftlJ»0/c 0 
[0207] C©8L StSSJKS: 45<rC«:»I&U 0 1 
8 (B) ttCmmKtfCjjk'? C £ < v f?IB3>^^ 

ea^ffiWCCS&tet^^C, /cixj^fllil 300nmCDCu 
[020 8 ] C©2^C^I»©fc*C0^^y £ U 

f£> aK^^tp-rst-rcDWtt. cuBt©BMt*l»itr* 

/c &*>\ ccDftismmm*. 9Kmjm&tmitM& 30 

[020 9 ] yctC, 

( cmp) Sector, buI2^>^^ h^-;U6a^fgpcocu 

B8tecH? TiNlBS:l»*Or, 018 (C) dcWmffJdC 

<£9 SiQ, JB7' *J3E«U $1 6 TiNjffin' (D 
frtfi) yis^tf&f-oX. 018 (D) CCftrffiffKC^-r 
[02 10] ft*?, «St<fc'*sOT^^^ h 

1.8m Q cmWTT^ o /t„ 

[0 2 1 1 ] £*>CC, fcfT^x->«jg(D^ffiiB3^4^ 
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tc. 

[0212] ±Et?«, CuSraW-rSlfr^cOSfBrttS 

«aaa* 350-ac, a*(Dia:Br«»«iaa* 450-ck: 

5CCSK#^0ttC*"C. /t £ ;U* 2 ^JflclKiBg 450'Ctf: 
[0213] fcfc. ca£QM«4>*d<K fiSHS. j$jR 
[0214] Hlfiffil 1 5 

C©gafc0!ltt, 7X^^ hit l<D«»i£#IE«lte<fctf7 
J*"** bit 3<D^>Zt> h*-^©»J5SXg*dtf*» 

»^gcr)«^*ffi€?!l r * £ . 

[02 151019 (A), 19(B). 1 9 (C) *> 
<fc»H2'0 (A) , 2 0 (B) , 2 0 (C) . 2 0 
(D) tt, Z<Dmfoffl<Dmm&U*m5%fflC^Ltc&<D 

^fegftW^tl/ceS 150nmCDSiS^9±^C, Ml 9 
(A) (CBrffiWCC^-rCT<i:<, CVCtfC J; 9 flgJl 850nnK7) 
Si ^7, ^Jl50nmO SIN® 41. fectO'Mil 400nmCD 

[0216] *:<Mk. PEP, RIEtC <fc r>t, 8ufE Sif^ 
4l4X'^>^xh^A-iL, 019 (B) CCKMW 
^~T^<h<, /C <h X. 400nm, 400rm ©SI 6 

% SiQ JR7' tC0^U/c o 

[0217] BO* PEP, RIE^rJSLr, SiNlg 

4lfeJ:a r SiQ, g7^^-^>yi 4 019 (C) (C 
KffiffJKl^rcri < , 300nm v m$ 900nm 

[0 2 18] 8ulB3>^^ h*-^6a*JBRL 

20 (A) (CKffiWCC^TCTi < , /c<hx.tfil^30nm(D 
Tif^ll' *JS8*U^i. 

[0219]^, SM^'^'Jy^aot, 
02 0 (B) fcKffiWte7j*-rc:<t<, 30kwco&A^ 
T\ Mil 300nrr<DCuJ^ 8 CD 1 ^JiJtJg*?T o/c 0 &te. C 
©iS^^-rtW:. Ar/ Hi. / 0, S^tb* 10/10 
/ 2(0il^#HM. ±GE*^0.85Pai L/c. S/c. x^* 

y^-^'f hiL/rti, BlS 300mm(7>MS 99.9999% 

Rt> * 300mmtCg^L/c o 
[0 22 0] ^6CC, S«« PID©J®L//c PBNt — £ — 

e^tt^rS]±$^6/cfi?>. 80PaCDEE^-CAr^'X^2§AU 

r 350°C€rfi^fti^asccjni^b/c o 

[0 22 1 ] C©», 450°CCC»n^iL, 02 

o(c) «cKffiWccs-rc:i<. firiBn>^^ h*-^ 



(23) 
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300nrrtf>CuJg 8 £ 2 htC2Xj$Mlstc 0 C<Dt^<09-^ 
>/<-rt»HS«. Ar/ H,/ Q, S^it£ll/20/ 2 

©fi^Hafc^ffcS-ttfc. ttfe, "rsflOffiHttt. mei 

[0 2 2 2] C<D2&lim<Dtclb<DZJ*v2V>#fe7 
Si*«3WWSrr*4-C<DIBtt* CuIB©«{t*l»±-r 

la/20/ ocDiH^tf;*) #ffimr*£fiJL/c 0 c<z) 

&o #C«C, ^r^JM^^'J'^»^ ( CMP) & 10 

SUt, 02 0 (D) ccBfffiW«:7S-r<fc5tt. cu^y 

[0 2 2 4] £^cc. trr * * - >4Kfi<z>BfiaR£j£ 
ttftCcW-T S«*tt*«fE"C#. «tccu^^ ^8b± • T 

/Co 

[0 22 5] igBCuIRtDjffilBtt, £ 

[0 22 6] ifc % C©*ifcW<0ii^*>, JAMS. $m 

c<o$mmt % t*'*? bit i©afeii^ie^*5j:i>'r 

[0 2 27 ] tulBSl 9 (AK 19(B), 19 

(C) *JctD^2 0 (A), 20(B), 20(C), 40 

2 0 (D) *#flgOT, C(DHjfi«*8tt?8-rS. 
[0 22 8 ] 5tT, 0rSO|g|bffi«ft&l^»TJI£Bffi 

tlb^Skl&W^ft/cffiS 150mm<DSiKtS9_hK:, Hi 9 
(A) tcWrMWCCTn-TCTi < % CVDOC <fc !3 ISI5 850nmCD 
Si a JR7 . M/f50nrrK£> Sihffi41, ^^O'Mi? 400nmCD 

siq, mi' zmxmmjtmLtco *<d'&. pep. r 

U @1 9 (B) KWffiWK:7}Vrc:±<, /ciitfH 4 
OOnm. 400nm CD*S6£ SiQ J§7' CCjf2i& U/c„ 

[022 9 ] #C>T\ Wtf PER RIE£J6LT. SINK 50 
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41*J<fcO f SiQ, i7^-->^ 4 il9 (C) CC 
Kffi0tyC^rt:<!:< . ^ciX-^iSS 300nm, 900nm 
CD^>^^ h*-Jl/6a?:^^0/c o -€-<Dt£. Su f B n > £ 

^yf-iiut, 020 (a) tcmmeftttCTjk? c a 

< , /c<bx.«^330nmO TiMBxL' Mlt 
[0 23 0]:JMC, S«tt^^«J>^CCj:ot, 

02 0 (B) icmffi&ttCtt C <b < . Mil 300nmCD 

T-^SA (^W) LfcCuMSrJ&MU/c, 
[0 23 1 ]&fe C(D£^i->^-f*3&cy:> Ar*55 

s< 9 jr*-**? htim i£S 300mmtD QJK^dW 

Kt) * 300fim&CKSOft:. £*s, SAm^«30kwrft 

[0 23 2] £6&C. SfiW PlD©JtSJL/c PBNfc: — # — 

G«tt*ftJb3 80PaCDEE^JTAr^7^^:zgAO 
[0 23 3] ^^f6C, 

02 0 (C) (CKEWOC^-rCTi < , mm 300nmO 
CuR*J5SJRU^o C<Di^^^>^*-p f 9«, Ar/ 

Hi / a g^i:t^ri/20/ KD^fl^iU, ±EE 
^^0.85Pa<t L/Co £/c. X^'y y y hi It 

te, H@ 300mmO^^ 99. 9999%OCu£/Bl\ ^oStg 
i*-^^ hH^K^ (TST^gl) * aoommfctKeu 

[0 234] 3 S«« PID$IJ®L/c PBNt — ^ — 
e2Stt^fS]±$#^/c(*, 80PaOBE*t?Ar3»xS:3SAU 

r 450 o C^rSx.^Cv^gCCttlf^L/Co 
[0 235] SulEX^- ^ V > y»T». SS^^f 

— Hi ^ (Ar/ Hi / 0, =11/20/ OCD^^^fX) # 

[023 6JCCD8, *$l3)\rjiij-~fr)}t&*)v*sls9 

( CMP) ffi^^ot, HUlBiS 6 ^SPCDCL® 8 *$ <t Of TIN 
Mil' ^r(^*L,r, 02 0 (D) tcWrffiWCC^T«fc5 

[0 23-7] &*5, Cu^*^ ^8b*5 J:0'Cua^iA^ge^8a 
[0 23 8] ^^C 4 ZT : 7'x->ffi&<DnW&m>S:ffi' 
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[0239] fr:fo\ ±IBK*«:$«rCulR(Dte <fcCfCuS<3[> 

[0 24 0] 2e>CC, C©*JSWC[>i8^fe. CuCDft^O 

14<Di©^-<b|5«tC, ^R5e& £#pj 

[0 24 1 ] HiStW 1 7 

iUr^il lOOnmCO p-SiNM£7fcJ?£U £6&C CVCtftJ; 20 
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a FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
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